Introduction
A test-bench for bio-inspired actuator systems is presented, which is used to verify the usability in an active orthosis. A modular structure is proposed for testing different actuators, gears and control algorithms as well as detailed system modelling. To determine the performance of actuator systems with an adjustable load, actuator torque and rotational angle are measured. Hereby, the load emulates joint torque behaviour occurring in the joint of an exoskeleton.
Methods
The mechanical requirements for the actuator systems are cut down to their effects on the joint. Consequently, the passive behaviour of the human exoskeleton system is reduced to load torque (static) and inertia (dynamic). The torque and inertia are realised by a modifiable mass via a variable lever, between actuator axis and mass. The active behaviour of human is included via a knee-orthosis which is directly connected to the lever. The data acquisition and the control of the actuator are combined in a dSpace system.
Results
The test-bench allows for actuator systems tests with passive load or with interaction to a living human. These data are used to validate Matlab/Simulink models of the actuator system for a general simulation of assisted locomotion. The test-bench is exemplarily evaluated with a pneumatic actuator system at passive load and in interaction with a human knee. A hybrid Fuzzy-PID controller was used for these tests. A model of the test-bench is developed and validated with measured data.
Conclusion
In future the system will be used to compare different actuator systems for their usability in rehabilitation robotics. Especially bio-inspired actuator concepts, like serial elastic actuators, and control schemes, which mimic muscular behaviour, will be tested. The modular structure of the bench will be used to install a hip or feet orthosis for interaction tests with other joints than the human knee.
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